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Description 

The present invention relates to a metal mold cool- 
ing device, and more particularly, to such device capa- 
ble of introducing sufficient amount of a cooling liquid 5 
into a cooling hole of the metal mold, the hole having 
relatively small diameter. 

Cooling to the metal mold at every predetermined 
cycle is required so as to produce desirable casted 
products. To this effect, conventionally, a cooling liquid io 
such as a water is ejected into a cooling hole formed in 
the metal mold so as to remove evaporation heat there- 
from. For example, according to the metal mold cooling 
technique disclosed in Japanese Patent Application 
Kokai Nos. 61-108462 and 63-299848, a pipe con- is 
nected to an air source is inserted into the cooling hole 
drilled into the metal mold, and a water supplying pipe 
branched from the pipe is connected to a water tank. 
Water in the water tank is introduced into the pipe 
through the water supplying pipe by making use of a 20 
negative pressure generated within the pipe for ejecting 
the water at a tip end of the pipe. 

Japanese Patent Application Kokai No. 60-72641 
discloses improvement in a metal mold temperature 
control in which a cooling passage is provided in the 25 
metal mold for selectively ejecting one of liquid, gas(air) 
and liquid/gas mixture into the passage. To this effect, a 
cooling pipe is connected to an inlet opening of the cool- 
ing passage, and the cooling pipe is branched into first 
branch pipe to which a liquid tank is connected and a 30 
second branch pipe to which a an air tank is connected. 

The first and second branch pipes have first and second 
change-over valves, respectively. By controlling valve 
opening timing of these change-over valves by means 
of a timer, one of the liquid, gas and liquid/gas mixture is 35 
selectively introduced into the cooling passage. 

However, in the device disclosed in the Japanese 
patent application Kokai Nos. 61-108462 and 63- 
299848, cooling liquid ejection from the ejection open- 
ing of the pipe is only achievable in a case where a 40 
cross-sectional area of the pipe is greater than that of 
the water supplying pipe. It is impossible to perform 
water ejection if the cross-sectional area of the pipe is 
smaller than that of the water supplying pipe. Therefore, 
if the pipe has a small cross-sectional area, the cross- 45 
sectional area of the water supplying pipe must be 
designed to be further smaller than that of the pipe. As 
a result, insufficient cooling water supply results. Partic- 
ularly, if the cooling hole has an extremely small diame- 
ter to such extent of a tip end portion of a cast removal so 
pin, such drawbacks is brought into high-lighted prob- 
lem. 

In the device disclosed in the Japanese Patent 
Application Kokai No.60-72641 , if only the cooling liquid 
such as water is supplied into the metal mold cooling ss 
passage in a case where the latter has the small diam- 
eter, the water is evaporated within the passage, 
thereby increasing the pressure in the passage. Thus, 



subsequent cooling liquid cannot be introduced into the 
passage. Further, in supply of the liquid/gas mixture, if 
the pneumatic pressure is greater than the hydraulic 
pressure, cooling liquid supply may be restrained, and 
reversely, if the hydraulic pressure is greater than the 
pneumatic pressure, air supply may be restrained. 
Accordingly, fine temperature control to the metal mold 
may not be achievable. In order to obviate this draw- 
back, pressure control units are respectively required in 
the liquid tank and the air tank, which in turn, renders 
the overall device intricate. 

Thus, it is an object of the present invention to pro- 
vide a metal mold cooling device capable of eliminating 
the above described conventional drawbacks, and 
capable of employing a cooling pipe having a small 
diameter and insertable into a cooling hole having a 
small inner diameter and also capable of performing 
fine temperature control to the metal mold. 

Patent Abstracts of Japan, vol. 9, no. 213 (M-408) 
(1936), No. 6-72641 discloses a metal mold cooling 
device for cooling a metal mold formed with a cooling 
hole, the device including a cooling pipe inserted into 
the cooling hole, the cooling pipe having one end serv- 
ing as a cooling liquid ejection opening and another end 
connected to a pipe member for supplying the cooling 
liquid, the pipe member being branched into a first pipe 
connected to a cooling liquid supplying means and a 
second pipe connected to a compressed air supplying 
means wherein the compressed air supplying means 
comprises a first change-over valve and a compressed 
air source, the compressed air in the compressed air 
source being supplied to the cooling pipe upon valve 
opening operation of the first change-over valve; 

According to the present invention, such a device is 
characterised by the cooling liquid supplying means 
comprising a second change-over valve, a hermetical 
cooling liquid tank connected to the second change- 
over valve, and a third change-over valve disposed 
between the compressed air source and the cooling liq- 
uid tank, the compressed air being applied to a surface 
of the cooling liquid accumulated in the cooling liquid 
tank upon valve opening operation of the third change- 
over valve, the cooling liquid in the cooling liquid tank 
being supplied to the cooling pipe under pressure dur- 
ing a valve opening phase of the second change-over 
valve by making use of a pressure of the compressed 
air introduced into the cooling liquid tank through the 
third change-over valve. 

Thus, upon valve opening operation of the third 
change-over valve, compressed air in the compressed 
air source is applied onto the surface of the cooling 
water accumulated in the hermetic cooling liquid tank 
for compressing the cooling liquid. Upon valve opening 
operation of the first change-over valve, the com- 
pressed air in the compressed air source is supplied 
into the cooling pipe, and upon valve opening operation 
of the second change-over valve, the compressed cool- 
ing liquid is also supplied into the cooling pipe. Conse- 
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quently, liquid/gas mixture is ejected from the ejection 
opening. 

Accompanying Fig. 1 is a schematic view showing a 
metal mold cooling device according to one embodi- 
ment of the present invention. s 

A metal mold cooling device according to one 
embodiment of this invention will next be described with 
reference to Fig. 1 . Metal molds 1 and 2 have parting 
faces where a cavity 3 is defined. In the vicinity of the 
cavity 3, a cooling hole 4 is formed in the metal mold 1 . 

A cooling pipe 5 having a small diameter is insertedly 
positioned in the cooling hole 4. The cooling pipe 5 has 
one end serving as an ejection opening 5a. Further, a 
discharge pipe (water discharge pipe) 6 is disposed 
whose one end faces with the cooling hole 4 and whose 
another end is connected to a discharge water receiving 
portion (not shown). The cooling pipe 5 and the dis- 
charge pipe 6 are fixedly secured to a metal cap 7 
threadingly engaged with an inlet of the cooling hole 4. 

Another end 5b of the cooling pipe 5 is connected to 
a pipe 16 which allows cooling liquid (water) and com- 
pressed air to pass therethrough. The pipe 16 has a 
branch point 1 6d to which first and second branch pipes 
1 6a and 1 6b are connected. The first branch pipe 1 6a is 
connected to an output port of a first change-over valve 
(electromagnetic valve) 8, whose inlet port is connected 
to a compressed air source 19 through a pipe 17. The 
first change-over valve 8 is provided with a solenoid 8a 
and a spring 8b. The solenoid 8a is connected to a con- 
trol portion 30 through a line 30a. The spring 8b is 
adapted for maintaining valve closing position 8X of the 
first change-over valve 8 so as to shut off the fluid com- 
munication between the compressed air source 19 and 
the pipe 16. The solenoid 8a is adapted for moving the 
first change-over valve 8 to a valve opening position 8Y 
against the biasing force of the spring 8b in response to 
a compressed air supply signal Si sent from the control 
portion 30. This position 8Y permits the compressed air 
source 1 9 to communicate with the pipe 1 6. The pipe 
16, the first branch pipe 16a, the first change-over valve 
8, the pipe 17, the compressed air source 19 and the 
line 30a will constitute compressed air supplying means 
for supplying the compressed air to the cooling pipe 5. 

Next, cooling liquid supplying means will be 
described. The second branch pipe 16b is connected, 
through a flow rate regulation valve 1 3, to an output port 
of a second change-over valve (electromagnetic valve) 

9 whose inlet port is connected to a hermetical cooling 
liquid tank 15 (hereinafter simply referred to as "water 
tank 15") through a pipe 16c. The second change-over 
valve 9 is provided with a solenoid 9a and a spring 9b. 

The solenoid 9a is connected to the control portion 30 
through a line 30b. The spring 9b is adapted for main- 
taining valve closing position 9X of the second change- 
over valve 9 so as to shut off the fluid communication 
between the water tank 15 and the pipe 16. The sole- 
noid 9a is adapted for moving the second change-over 
valve 9 to a valve opening position 9Y against the bias- 



ing force of the spring 9b in response to a water supply 
signal S2 sent from the control portion 30. This position 
9Y permits the water tank 15 to communicate with the 
pipe 16. In this case, the amount of water flowing 
through the second branch pipe 16b is subjected to con- 
trol by way of the flow rate regulation valve 13. 

The cooling liquid supplying means further includes 
a third change-over valve 10 and a pressure regulator 
valve 12 for controlling inner pressure within the water 
tank 15. That is, the pressure regulator valve 12 is pro- 
vided on a pipe 1 7a branching from the pipe 1 7, and the 
branch pipe 17a is connected, through the regulator 
valve 12, to an inlet port of the third change-over valve 
(electromagnetic valve) 10 whose output port is con- 
nected to an internal space of the water tank 1 5 through 
a pipe 17b. The third change-over valve 10 is provided 
with a solenoid 10a and a spring 10b. The solenoid 10a 
is connected to the control portion 30 through a line 30c. 
The spring 10b is adapted for maintaining valve closing 
position 1 0X of the third change-over valve 1 0 so as to 
shut off the fluid communication between the water tank 
15 and the compressed fluid source 19. The solenoid 
10a is adapted for moving the third change-over valve 
10 to a valve opening position 10Y against the biasing 
force of the spring 1 0b in response to a pneumatic pres- 
sure application signal S3 sent from the control portion 
30. This position 10Y permits the water tank 15 to com- 
municate with the compressed air source 19. In this 
case, air flowing through the pipe 17a undergoes pres- 
sure control by way of the pressure regulator valve 12. 
Therefore, controlled pressure is applied to the surface 
of the water accumulated in the water tank 1 5 in order to 
urge water in the water tank 1 5 to direct toward the pipe 
16. 

The metal mold cooling device according to the 
illustrated embodiment also includes water supplement- 
ing means for supplementing water into the water tank 
15. A lowermost level detector 14a for detecting a lower 
limit level of water in the water tank 15 and an upper- 
most level detector 14b for detecting an upper limit 
water level are disposed in the water tank 15. These 
detectors 14a and 14b are connected to the control por- 
tion 30 through lines 30e and 30f, respectively. Further, 
a water supplemental change-over valve (electromag- 
netic valve) 1 1 is provided which has an inlet port con- 
nected to a water source 20 through a pipe 1 8a and has 
an outlet port connected to the water tank 15 through a 
pipe 1 8b. The water supplemental change-over valve 1 1 
is provided with a solenoid 11a and a spring 11b. The 
solenoid 11a is connected to the control portion 30 
through a line 30d. The spring 1 1b is adapted for main- 
taining valve closing position 11X of the water supple- 
mental change-over valve 1 1 so as to shut off the fluid 
communication between the water tank 15 and the 
water source 20. The solenoid 1 la is adapted for mov- 
ing the water supplemental change-over valve 1 1 to a 
valve opening position 1 1Y against the biasing force of 
the spring 11b in response to a water supplementing 
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signal S4 sent from the control portion 30. This position 
1 1 Y permits the water tank 15 to communicate with the 
water source 20. Incidentally, the water supplementing 
signal $4 is outputted in response to a detection signal 
indicative of detection of the lowermost water level, the 5 
detection being made by the lowermost water level 
detector 14a. 

Next, operation of the metal mold cooling device 
according to the embodiment will be described. First, 
the first through third change-over valves 8, 9 and 10 
have valve closing positions 8X, 9X and 10X, and 
accordingly, the cooling pipe 5 is disconnected from the 
compressed air source 19 and the water tank 15. With 
this state, when the pneumatic pressure application sig- 
nal S3 is transmitted from the control portion 30 to the 
solenoid 10a of the third change-over valve 10, the third 
change-over valve 1 0 is changed over to its vatve open- 
ing position 10Y, so that the compressed air source 19 
is in fluid communication with the water tank 15 through 
the pipes 17, 17a, pressure regulator valve 12, the third 
change-over valve 10, and the pipe 17b. As a result, a 
pneumatic pressure can be applied to the surface of the 
water contained in the water tank 15. 

Upon elapse of predetermined time period, com- 
pressed air supply signal SI and the water supply signal 
S2 are simultaneously transmitted from the control por- 
tion 30 to the first and second change-over valves 8 and 
9, respectively. Thus, the first and second change-over 
valves 8 and 9 are changed over to their valve opening 
positions 8Y and 9Y. Accordingly, the water tank 15 is in 
fluid communication with the cooling pipe 5 through the 
pipe 16c, the second change-over valve 9, the flow rate 
regulator valve 13, the second branch pipe 16b and the 
pipe 16. Simultaneously, the compressed air source 19 
is in fluid communication with the cooling pipe 5 through 
the pipe 17, the first change-over valve 8, the first 
branch pipe 16a and the pipe 16. As a result, the cooling 
water subjected to water amount control by the flow rate 
regulator valve 13 and the pressure regulator valve 12 
along with the compressed air are ejected from the ejec- 
tion opening 5a toward a bottom portion of the cooling 
hole 4. Non evaporated water is discharged from the 
cooling hole 4 through the discharge pipe 6. 

When the transmission of the compressed air sup- 
ply signal SI and the water supply signal S2 are termi- 
nated upon elapse of a predetermined period, the first 
and second change-over valves 8 and 9 are restored to 
their valve closing positions 8X and 9X by the biasing 
forces of the springs 8b and 9b. Therefore, the water 
and air supply to the cooling pipe 5 is suspended. Next, 
transmission of the pneumatic pressure application sig- 
nal S3 from the control portion 30 is terminated, so that 
the third change-over valve 1 0 is moved back to its valve 
closing position 10X by the biasing force of the spring 
10b. Thus, the water tank 15 is disconnected from the ss 
compressed air source 19, whereupon application of 
pneumatic pressure onto the surface of the water in the 
water tank 1 5 is stopped. 



Lower limit level of the water in the water tank 15 is 
detected by the lowermost water level detector 14a, so 
that the lowermost water level signal is outputted to the 
control portion 30 through the line 30e. In response to 
the signal, water supplementing signal S4 is outputted 
to the solenoid 1 la of the water supplementing change- 
over valve 11. As a result, the water supplementing 
change-over valve 1 1 is moved from its valve closing 
position 1 1X to the valve opening position 11Y. Thus, 
water in the water source 20 can be supplemented into 
the water tank 15 through the pipe 18a, the water sup- 
plementing change-over valve 11 and the pipe 18b. If 
the supplemented water reaches the uppermost water 
level, the uppermost water level detector 14b detects 
the uppermost level and the uppermost water level sig- 
nal is outputted to the control portion 30 through the line 
30f. As a result, the water supplementing change-over 
valve 1 1 is moved back to the valve closing position 1 1 X 
by the biasing force of the spring 11b so as to discon- 
nect the water tank 15 from the water source 20. Inci- 
dentally, the control portion 30 is arranged to suppress 
output of the water supply signal S4 during transmission 
of the pneumatic pressure application signal S3. This is 
due to the fact that if the water supplementing change- 
over valve 1 1 is opened during valve opening phase of 
the third change-over valve 10, compressed air may be 
flowed into the water supplementing change-over valve 
1 1 due to the compressed air pressure, and therefore, it 
becomes impossible to apply a predetermined level of 
pneumatic pressure onto the surface of the water in the 
water tank 15. 

Incidentally, in the above described embodiment, 
water amount control is performed by the flow rate reg- 
ulator valve 13 and the pressure regulator valve 12. 
However, the water amount control is also achievable by 
controlling the flow rate regulator valve 13 while main- 
taining the pressure regulator valve 12 at a constant 
level. Alternatively, this control is also achievable by 
controlling the pressure regulator valve 12 while main- 
taining the flow rate regulator valve 13 at a constant 
level. Thus, because of the disposition of the flow rate 
regulator valve 13 and the pressure regulator valve 12 
for the purpose of the water amount control, amount of 
water to be supplied to the cooling pipe 5 can be easily 
carried out so as to precisely cool the metal molds 1,2. 

In the metal mold cooling device of the present 
invention, even though the positional relationship 
between the pipe 16 and the branch pipe 16a would be 
similar to that between the conventional pipe and the 
water supplying pipe such as those described in the 
Japanese Patent Application Kokai No. 63-299848, the 
present invention has a structure in which the cooling 
water in the hermetic water tank 15 is subjected to 
pneumatic pressure, and such water is flowed into the 
branch pipe 16b. Therefore, the cooling water is urged 
to be flowed toward the water supplying pipe 16. Conse- 
quently, no consideration is required with respect to the 
relation of cross-sectional area of the cooling pipe 5 and 
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the pipe 16, which relation must be considered in the JP 
Kokai reference. Thus, in the present invention, a cool- 
ing pipe having a small diameter can be employed, and 
desired amount of the cooling water can surely be sup- 
plied to the cooling hole having a small diameter. 5 
Accordingly, the metal mold can be stably and easily 
cooled. 

Further, in the present invention, independent pres- 
sure control to the liquid tank and the air tank is not 
required, which control is required in the invention 
described in the Japanese patent application Kokai No. 
60-72641. That is, in the present invention, pneumatic 
pressure is approximately equal to the hydraulic pres- 
sure because of the application of the compressed air 
pressure onto the surface of the water contained in the 
hermetic water tank 15 by making use of the com- 
pressed air to be supplied to the cooling pipe 5 from the 
compressed air source 19, thereby positively directing 
the cooling water toward the cooling pipe. 

Furthermore, by controlling the first through third 
change-over valves at optimum timing, it becomes pos- 
sible to finely control the temperature of the metal mold, 
to thereby stabilizingly produce molded products with- 
out any variation in quality. 

Claims 

1, A metal mold cooling device for cooling a metal 
mold (1 ,2) formed with a cooling hole (4), the device 
including a cooling pipe (5) inserted into the cooling 30 
hole, the cooling pipe having one end serving as a 
cooling liquid ejection opening (5a) and another 
end (5b) connected to a pipe member for supplying 
the cooling liquid, the pipe member being branched 
into a first pipe (16b) connected to a cooling liquid 35 
supplying means (9,15) and a second pipe (16a) 
connected to a compressed air supplying means 
(8,19), wherein the compressed air supplying 
means (8,19) comprises a first change-over valve 
(8) and a compressed air source (19), the com- 40 
pressed air in the compressed air source being 
supplied to the cooling pipe upon valve opening 
operation of the first change-over valve; character- 
ised by the cooling liquid supplying means (9,15) 
comprising a second change-over valve (9), a her- 45 
metical cooling liquid tank connected to the second 
change-over valve, and a third change-over valve 
(10) disposed between the compressed air source 
and the cooling liquid tank, the compressed air 
being applied to a surface of the cooling liquid accu- so 
mulated in the cooling liquid tank upon valve open- 
ing operation of the third change-over valve, the 
cooling liquid in the cooling liquid tank being sup- 
plied to the cooling pipe under pressure during a 
valve opening phase of the second change-over 55 
valve by making use of a pressure of the com- 
pressed air introduced into the cooling liquid tank 
through the third change-over valve. 



2. A metal mold cooling device according to claim 1, 
further comprising a control means (30) for control- 
ling valve opening timings of the first through third 
change-over valves (8,9,10). 

3. A metal mold cooling device according to claim 1 or 
claim 2, wherein the cooling liquid supplying means 
(9,15) further comprises a flow rate regulation valve 
(13) provided on the first pipe (16b) and between 
the second change-over valve and the pipe mem- 
ber. 

4. A metal mold cooling device according to any one 
of the preceding claims, wherein the cooling liquid 
supplying means (9,15) further comprises a pres- 
sure regulator valve (12) provided between the 
compressed air source (19) and the third change- 
over valve (10). 

5. A metal mold cooling device according to any one 
of the preceding claims, further comprising cooling 
liquid supplementing means (11,14a,14b,20) con- 
nected to the cooling liquid tank (15) for supple- 
menting cooling liquid into the cooling liquid tank, 
the supplementing means comprising a cooling liq- 
uid source (20), a fourth change-over valve (11) 
connected between the cooling liquid source and 
the cooling liquid tank, a lowermost level detector 
(14a) disposed in the cooling liquid tank, and an 
uppermost level detector (14b) disposed in the 
cooling liquid tank, the fourth change-over valve 
being movable in a first change-over position for 
introducing the cooling liquid in the cooling liquid 
source into the cooling liquid tank in response to a 
detection of a lowermost level by the lowermost 
level detector. 

6. A metal mold cooling device according to claim 5, 
wherein the lowermost level detector (14a), the 
uppermost level detector (14b) and the fourth 
change-over valve (1 1) are connected to the control 
means (30). 

Patentanspruche 

1. Eine Metallformkuhleinrichtung zum Klihlen einer 
Metallform (1, 2), die mit einem Kuhlloch (4) ausge- 
bildet ist, wobei die Einrichtung ein Kuhlrohr (5) 
umfaBt, das in das Kuhlloch eingefuhrt ist, wobei 
das Kuhlrohr ein Ende aufweist, das als AusstrOm- 
dffnung (5a) fur Kuhlflussigkeit dient, und ein ande- 
res Ende (5b), das mit einem Rohrelement 
verbunden ist, urn die KuhlflOssigkeit zuzufQhren, 
wobei sich das Rohrelement in ein erstes Rohr 
(16b), das mit einem Kuhlflussigkeitszufuhrmittel 
(9, 15) verbunden ist, und in ein zweites Rohr (16a), 
das mit einem Zufuhrmittel (8, 19) fur komprimierte 
Luft verbunden ist, verzweigt, wobei das Zufuhrmit- 
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tel (8, 19) fur komprimierte Luft ein erstes 
Umschaltventil (8) und eine Quelle (19) fur kompri- 
mierte Luft umfa&t, wobei die komprimierte Luft in 
der Quelle fOr komprimierte Luft dem KGhlrohr bei 
VentilOffnungsbetfitigung des ersten Umschaltven- 5 
tils zugefuhrt wird; dadurch gekennzeichnet, daB 
das KQhlflQssigkeitszufQhrmittel (9, 15) ein zweites 
Umschaltventil (9), einen hermetischen KGhlflGssig- 
keitstank, der mit dem zweiten Umschaltventil ver- 
bunden ist, und ein drittes Umschaltventil (10), das 
zwischen der Quelle fur die komprimierte Luft und 
dem KGhtflussigkeitstank angeordnet ist, umfasBt, 
wobei die komprimierte Luft auf eine Oberfldche 
der KGhtfIGssigkeit, die in dem Kuhlflussigkeitstank 
angesammelt ist. bei VentilOffnungstatigkeit des 
dritten Umschaltventils aufgebracht wird, wobei die 
KuhtflOssigkeit in dem KGhlftussigkeitstank dem 
Kuhlrohr unter Druck wShrend einer VentilOffnungs- 
phase des zweiten Umschaltventils unter Verwen- 
dung des Drucks der durch das dritten 
Umschaltventil in den Kuhlflussigkeitstank zuge- 
fuhrten Luft zugefuhrt wird. 

2. Eine MetallformkGhleinrichtung nach Anspruch 1, 
die ferner ein Steuermittel (30) zum Steuern der 25 
VentilOffnungstakte der ersten bis dritten Umschalt- 
ventile (8, 9, 10) umfaBt. 

3. Eine MetallformkGhleinrichtung nach Anspruch 1 
Oder 2, bei der das KGhtflGssigkertszufGhrmittel (9, 

15) ferner ein FlieBgeschwindigkeitsregulierventil 
(13) umfaBt, das auf dem ersten Rohr (16b) und 
zwischen dem zweiten Umschaltventil und dem 
Rohrelement vorgesehen ist. 

4. Eine Metallformkuhleinrichtung nach einem der 
vorstehenden AnsprOche, bei der das KGhlflGssig- 
keitszufuhrmittel (9, 15) ferner ein Druckregulier- 
ventil (12) umfaBt, das zwischen der Quelle (19) fur 
komprimierte Luft und dem dritten Umschaltventil 
(10) vorgesehen ist. 

5. Eine Metallformkuhleinrichtung nach einem der 
vorstehenden AnsprOche, die ferner KGhlflGssig- 
keitszufuhrmittel (11, 14a, 14b, 20) umfaBt, die mit 
dem Kuhlflussigkeitstank (15) verbunden sind, urn 
KuhtflOssigkeit in den KGhtfIGssigkeitstank zuzufGh- 
ren, wobei die ZufGhrmittel eine KGhlflGssigkeits- 
quelle (20), ein viertes Umschaltventil (11), das 
zwischen der KOhlflOssigkeitsquelle und dem KGhl- 
flGssigkeitstank verbunden ist, einen Detektor fOr 
einen niedrigsten Pegel (14a), der in dem KGhlflGs- 
sigkeitstank angeordnet ist, und einen Detektor fOr 
einen obersten Pegel (14b), der in dem KGhtfIGssig- 
keitstank angeordnet ist, umfassen, wobei das 
vierte Umschaltventil in eine erste Umschaltp- 
soition bewegt werden kann, urn die KGhlflGssigkeit 
in der KuhtfIGssigkeitsquelle in Reaktion auf eine 



Detektion eines niedrigen Pegels durch den Detek- 
tor fur einen niedrigsten Pegel in den KGhtfIGssig- 
keitstank einzufGhren. 

6. Eine MetaltformkGhleinrichtung nach Anspruch 5, 
bei der Detektor fur einen niedrigsten Pegel (14a), 
der Detektor fur einen obersten Pegel (14b) und 
das vierte Umschaltventil (11) mit dem Steuermittel 
(30) verbunden sind. 

Revendlcations 

1. Dispositif de refroidissement de moule m6tallique 
destine k refroidir un moule m6tallique (1, 2) com- 
portant un trou de refroidissement (4), le dispositif 
comprenant un tuyau de refroidissement (5) intro- 
duit dans le trou de refroidissement, le tuyau de 
refroidissement ayant une extremity servant 
d'ouverture dejection du liquide de refroidissement 
(5a) et une autre extr6mit6 (5b), retire k un conduit 
servant k I’alimentation en liquide de refroidisse- 
ment, le conduit se ramifiant en un premier tuyau 
(16b), reli6 k un moyen d'alimentation en liquide de 
refroidissement (9, 15), et en un second tuyau 
(16a) reli§ k un moyen d’alimentation en air com- 
prim6 (8, 19), dispositif dans lequel le moyen d’ali- 
mentation en air comprim6 (8, 19) comprend une 
premiere soupape de commutation (8) et une 
source d’air comprim6 (19), Pair comprim6 present 
dans la source d’air comprim6 6tant fourni au tuyau 
de refroidissement lors de Pop6ration d’ouverture 
de la premiere soupape de commutation ; caract6- 
ris6 en ce que le moyen d'alimentation en liquide de 
refroidissement (9, 15) comprend une deuxteme 
soupape de commutation (9), un reservoir herm6ti- 
que de liquide de refroidissement, reli6 k la 
deuxteme soupape de commutation, et une troi- 
si£me soupape de commutation (10), mont6e entre 
la source d’air comprim6 et le reservoir de liquide 
de refroidissement, Pair comprim£ 6tant appliqu6 
sur une surface du liquide de refroidissement, 
accumu!6 dans le reservoir de liquide de refroidis- 
sement, lors de Pop6ration d'ouverture de la troi- 
si&me soupape de commutation, le liquide de 
refroidissement, present dans le reservoir de 
liquide de refroidissement, 6tant fourni sous pres- 
sion au tuyau de refroidissement au cours d’une 
phase d’ouverture de la deuxidme soupape de 
commutation, en utilisant la pression de Pair com- 
prim6 introduit dans le reservoir de liquide de refroi- 
dissement par Pinterm6diaire de la troisi^me 
soupape de commutation. 

2. Dispositif de refroidissement de moule m6tallique 
selon la revendication 1 , comprenant en outre un 
moyen de commande (30) servant k commander 
les positionnemerrts temporels des ouvertures des 
premiere k troisteme soupapes de commutation (8, 
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9, 10). 

3. Dispositif de refroidissement de moule m6tallique 
seton I’une des revendications 1 ou 2, dans lequel 

le moyen d'alimentation en Itquide de refroidisse- s 
ment (9, 15) comp rend en outre une soupape r6gu- 
latrice de debit (13), pr6vue sur le premier tuyau 
(16b) et entre la deuxteme soupape de commuta- 
tion et le conduit. 

10 

4. Dispositif de refroidissement de moule metallique 
selon Tune des revendications pr6c6dentes, dans 
lequel le moyen d'alimentation en liquids de refroi- 
dissement (9, 15) comprend en outre une soupape 
r6gulatrice de pression (1 2), pr6vue entre la source is 
d’air comprime (19) et la troisi&me soupape de 
commutation (10). 

5. Dispositif de refroidissement de moule metallique 
selon Tune des revendications pr6c6dentes, com- 20 
prenant en outre des moyens de reapprovisionne- 
ment en liquide de refroidissement (11, 14a, 14b, 

20), relies au reservoir de liquide de refroidisse- 
ment (15) afin de computer le liquide de refroidis- 
sement dans le reservoir de liquide de 25 
refroidissement, les moyens de r6approvisionne- 
ment comprenant une source de liquide de refroi- 
dissement (20), une quatrieme soupape de 
commutation (11), mont6e entre la source de 
liquide de refroidissement et le reservoir de liquide 30 
de refroidissement, un detecteur de niveau limite 
inferieur (14a) place dans le reservoir de liquide de 
refroidissement et un detecteur de niveau limite 
sup6rieur (14b) place dans le reservoir de liquide 

de refroidissement, la quatrieme soupape de com- 35 
mutation pouvant §tre places dans une premiere 
position de commutation pour I’introduction du 
liquide de refroidissement, present dans la source 
de liquide de refroidissement, dans le reservoir de 
liquide de refroidissement en r6ponse a la detection 40 
d’un niveau limite inferieur par le detecteur de 
niveau limite inferieur. 

6. Dispositif de refroidissement de moule metallique 
selon la revendication 5, dans lequel le detecteur 45 
de niveau limite inferieur (14a), le detecteur de 
niveau limite superieur (14b) et la quatrieme sou- 
pape de commutation (1 1) sont relies au moyen de 

la commands (30). 
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